Results
The search produced 34 studies targeting burnout in paediatric nurses, with no restrictions on the date of publication. Many of these studies detected moderate-high values for the three dimensions of burnout, and highlighted sociodemographic, psychological and jobrelated variables associated with this syndrome. The sample population for the meta-analysis was composed of 1600 paediatric nurses. The following prevalence values were obtained: (i) emotional exhaustion, 31% (95% CI: 25-37%); (ii) depersonalisation, 21% (95% CI: 11-33%); (iii) low personal accomplishment, 39% (95% CI: 28-50%). PLOS 
Introduction
In recent years, the question of occupational burnout has caught the attention of researchers and professionals [1] , who have used various instruments to analyse and measure the factors associated with this condition [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] . Burnout syndrome among paediatric nurses is characterised by the following effects: (i) emotional exhaustion (EE) with progressive loss of energy;
(ii) depersonalisation (D), reflected in negative attitudes towards patients and co-workers; (iii) feelings of low personal accomplishment (PA) or loss of confidence [12, 13] . Workers may be continuously subjected to stressors both at work and in the home. The syndrome is more prevalent in service professions such as teaching, the police and health care [14] . Healthcare professionals, especially nurses, are a high-risk group that is especially prone to the syndrome [15, 16] . The nursing profession demands high levels of social responsibility, and problems that can arise on a daily basis include work overload, lack of autonomy or authority to make decisions, and difficulty in reconciling family life and work. All of these factors can trigger burnout syndrome, generating symptoms such as fatigue, memory problems, depression, anxiety, sleep disorders, irritability or substance abuse [17] . Other stressful situations that nurses must routinely cope with include obligatory rotating shifts, work overload because of understaffing and, in certain cases, care of the terminally ill [17] .
All of these factors make nursing professionals particularly vulnerable to burnout. When nurses experience this syndrome, the healthcare institution is also negatively affected because of increased workplace absenteeism and nursing turnover [18, 19] . The resulting deterioration in the quality of healthcare is, in turn, detrimental to the users of healthcare services [20] .
There is a high prevalence of burnout among nursing professionals [21] . Nurses working in oncology and critical care units are generally regarded as being most susceptible to developing this syndrome [15, [22] [23] [24] . However, those in paediatric and neonatal units are also subject to high levels of stress and are at risk of burnout [3, 25, 26] . Detailed knowledge of the variables related to this syndrome, an estimation of the prevalence of each of its dimensions, and an understanding of the context in which these professionals work are all essential elements in the design and implementation of strategies for the treatment and prevention of burnout. Appropriate strategies in this regard would help improve the occupational health of paediatric nurses and the quality of care received by their patients and also contribute to optimising work conditions [27, 28] .
In summary, the aim of this study was to determine burnout prevalence, levels and risk factors in paediatric nurses and to conduct a meta-analysis to estimate the prevalence of emotional exhaustion and depersonalisation and of feelings of inadequate personal accomplishment.
Materials and methods

Data sources, search equation and inclusion criteria
A systematic review and meta-analysis were performed according to the PRISMA guidelines [29] . The first step in this process was to search the following electronic databases: CINAHL, LILACS, PubMed, the Proquest Platform (Proquest Health & Medical Complete), Scielo and Scopus. The search equation used was "burnout AND "pediatric nurs Ã ". To minimise publication bias, no restrictions were placed on publication date, study methods, language or sample size. The databases also included grey literature. The second step was to review all the previous meta-analytic studies and systematic reviews of this topic. Finally, all the references included in the selected studies were also reviewed.
The following inclusion criteria were applied: (a) primary quantitative studies; (b) studies that assessed burnout risk factors, measured burnout in the sample or specified the number or proportion of subjects with burnout; (c) sample of paediatric or neonatal nurses; (d) language used in the paper (Spanish, English, Portuguese or Italian); (e) studies using the Maslach Burnout Inventory (MBI) were included in the meta-analysis.
The exclusion criteria were: (a) sample of paediatric resident nurses; (b) studies with mixed samples that did not provide independent information for paediatric or neonatal nurses.
Codification of results and data analysis
The variables were recorded on a data definition log. Two members of the research team independently performed the search, selection and detailed reading of the publications. In case of disagreement, a third researcher was consulted. The following variables were considered:
Publication variables: (a) authors; b) year of publication; (c) country of publication; (d) language (Spanish, English, Portuguese or Italian); (e) sample size; (f) percentage of female nurses in the sample; (g) age in years of the sample population (mean, standard deviation, median or range).
Methodological variables: (h) burnout measurement instrument; (i) in the case of the MBI, specification of subtype (MBI, MBI-HSS, MBI-GS); (j) use of original instrument or an adapted version; (k) reliability index, either calculated or derived from other studies; (l) estimated reliability coefficient of the instrument.
Burnout measurement variables: main results for the presence of burnout in paediatric nurses, including: (i) the prevalence of low, medium and high levels of each burnout dimension (emotional exhaustion, depersonalisation and personal accomplishment); (ii) mean value and standard deviation of the score for each burnout dimension; (iii) prevalence of nursing professionals with burnout.
Data analysis
A descriptive analysis was made of the study variables included, reporting on the quality of the publications selected, based on the levels of evidence and grades of recommendation proposed by the Oxford Centre for Evidence-Based Medicine (OCEBM) Levels of Evidence Working Group [30] .
A sensitivity analysis was also performed to ascertain whether any of the studies in the meta-analysis produced a variation in the estimate of the mean effect size. Publication bias, which refers to the higher probability of studies with statistically significant results being published, was assessed by Egger's linear regression test. The Q test and the I 2 index were used to evaluate the heterogeneity that is not explained by the chance. The analyses were performed using StatsDirect Version 2.8.0 (2013), a statistical software package for general health science users.
Results
Description of the search and the studies included
The search was performed in July 2017. After applying the corresponding inclusion and exclusion criteria, a total of 34 studies were selected. The sample population was composed of 9,075 paediatric and neonatal nurses (Fig 1) . Almost half of the studies included were published from 2013 to 2016 [2, 5, [31] [32] [33] [34] [35] [36] [37] [38] [39] [40] and over 70% were from the US or Canada. Other studies reflected work carried out in Brazil, Egypt, Greece, Pakistan, Peru, Taiwan, Turkey and Venezuela ( Table 1) .
The nurses studied worked in the following areas: paediatrics (n = 27 studies), neonatal (n = 6) and both services (n = 1). Most of these nurses were female, in proportions ranging from 82% [41] to 100% [42, 43] . The ages of the nurses ranged from 23 to 62 years, but 60% were aged 23-30 years [8]. Over 75% of the studies included used the MBI to measure burnout [44] [45] [46] [47] [48] (Table 1) .
Reliability coefficients of the burnout questionnaires were estimated in 14 of the studies, while the others used reliability induction [49, 50] . The reliability estimates ranged from 0.55 [51] to 0.94 [6] , with values higher than 0.7 being considered acceptable (Table 1) .
Burnout risk factors in paediatric services
The development of burnout in paediatric nurses may be influenced by a wide variety of psychological, occupational and sociodemographic factors [23] . Systematic review and meta-analysis of burnout in paediatric nurses Sociodemographic factors: Few studies have analysed the relation between nurses' age and marital status and burnout. According to the publications analysed, married status is associated with lower levels of burnout [52] , while age is inversely related to burnout levels, with younger nurses being more prone to this condition [2, 39, 52] , although one study [34] reported a positive correlation between age and EE.
Occupational factors: Various occupational factors are related to the development of burnout syndrome. Some reports observe that high levels of job satisfaction are correlated with low burnout in paediatric nurses [52, 35] . A negative correlation has also been recorded between EE and job satisfaction [34] . Burnout is related to higher levels of work stress and anxiety, the perceived lack of supervision, and less work experience. 
Systematic review and meta-analysis of burnout in paediatric nurses
Another factor identified as a burnout risk factor is that of the length of the working day. Nurses with a workday longer than eight hours are reported to have higher levels of job dissatisfaction and burnout than those with a shorter working day [37] . The number of patients assigned to each nurse, too, is directly related to burnout levels; thus, the more patients the nurses must attend, the higher the level of burnout [52, 53] . Finally, factors such as greater difficulty in accessing information at the workplace and less professional experience also make nurses more vulnerable to burnout syndrome [42, 54, 55] .
Psychological factors. Exposure to stress and anxiety, lack of emotional intelligence and a perceived lack of supervision are associated with higher levels of burnout [8, 42, [56] [57] [58] , as is a poorer quality of life [51] .
Prevalence and levels of burnout in paediatric nursing
The studies considered estimated burnout, measured as the mean score and standard deviation, both as a total measure and for the subscales, and also included the level of burnout (low, medium, or high). The mean scores varied considerably, in all three dimensions of burnout. Thus, the emotional exhaustion scores ranged from 9.64 to 30.25 [56, 57] , the depersonalisation values from 3.37 to 7.43 [56, 57] and those for personal accomplishment from 10.94 to 40.21 [54, 55] (Table 1) .
Large variations were also observed in the prevalence of burnout symptoms. Thus, the prevalence of high levels of emotional exhaustion ranged from 12.5 to 56.4. [38, 54] , and of depersonalisation, from 5.5 to 74.5 [53, 55] , while the prevalence of low levels of personal accomplishment ranged from 6.67 to 85.5 [34, 54] (Table 2) .
Results of the meta-analysis
The sensitivity analysis, conducted to determine whether any of the studies influenced the overall result, revealed no statistically significant changes in burnout prevalence when each study in turn was excluded from the analysis. Nor did the assessment of publication bias detect any statistically significant results.
The following results were obtained by the Cochran's Q test: emotional exhaustion, 58.73 (p<0.001); depersonalisation, 186.64 (p<0.001); personal accomplishment, 146.19 (p<0.001). Systematic review and meta-analysis of burnout in paediatric nurses
The I 2 was indicative of a high level of heterogeneity with values of 83% for emotional exhaustion; 95.2% for depersonalisation; and 93.2% for personal accomplishment. In total, 1600 paediatric nurses were included in the meta-analysis. Among this population, the prevalence of a high level of emotional exhaustion was 31% (95% CI = 25-37%) (Fig 2) ; for depersonalisation, the corresponding values were 21% (95% CI = 11-33%) (Fig 3) and for low personal accomplishment, 39% (95% CI = 28-50%) (Fig 4) .
Burnout prevention measures
Some studies assessed the effectiveness of different interventions for reducing burnout. Thus, Edmonds et al. [59] reported that the Care for the Professional Caregiver Program (including confidentiality discussion, presentation of the model of vicarious trauma and loss, hands-on stress reduction techniques, etc.) was effective in reducing emotional exhaustion [59] . Other authors informed that head nurses should foment group cohesion, seeking to reduce burnout levels [5] .
Adwan recommended the implementation and evaluation of intervention programmes [31] . According to Mousa & Mahmood [54] , there is an urgent need to establish educational programmes to improve the communication skills of paediatric nurses, which would contribute to reducing burnout. Other authors have concluded that burnout levels could be reduced by restructuring and facilitating the administrative work performed by nurses [53] .
Discussion
To our knowledge, this is the first meta-analysis focused on burnout syndrome in paediatric nurses. This analysis revealed a prevalence ranging from 30.77% to 73.70% for EE, from 26.20% to 73.70% for depersonalisation and from 46% to 85.50% for low PA.
Similar values for emotional exhaustion have been identified in oncology nurses [60] , while emergency nurses have shown higher levels of emotional exhaustion [61] . The prevalence of depersonalisation is 6% lower in oncology nurses [60] , and 15% higher in emergency nurses [61] . However, compared to both these groups, paediatric nurses present a higher prevalence of low personal accomplishment.
The results obtained are subject to variability in methodological factors such as sample size, measurement instrument used and application of reliability induction. The studies based on larger samples reported less extreme burnout scores, possibly due to the non-probabilistic nature of the sample and/or biases that may have affected the results.
Although we cannot affirm that the country in which the study was carried out is a key factor in burnout levels, this variable should be taken into account, because the characteristics of the health system in question and the culture and language of the country may influence the prevalence and severity of the syndrome. For example, although the sample was small, the study carried out in Egypt recorded high levels of burnout. The interpretation and extrapolation of these results should take into account aspects such as the validation of the measurement Systematic review and meta-analysis of burnout in paediatric nurses instrument, the understanding of the concept of burnout in Egypt, and the working conditions of paediatric nurses in that country [54] .
The burnout measurement instrument and the psychometric data included in the research that we reviewed were also subject to some variability; the most frequently used scale was the Maslach Burnout Inventory (MBI), but many authors used alternative measures. Relatively few studies published reliability coefficients of the measuring instruments, although these data are very important to facilitate the generalisation of the results obtained. Some authors performed a reliability induction in their studies, which in certain cases could be deceptive [49, 50, 62] .
Conclusions
A significant number of the paediatric nurses in the sample were found to have medium or high levels of emotional exhaustion and depersonalisation, together with low levels of personal accomplishment. This caused them to suffer burnout or placed them at high risk of developing the syndrome. Certain sociodemographic variables (age), work variables (job satisfaction and workday duration) and psychological variables (stress) should be taken into account in designing measures to prevent the development of burnout syndrome.
Other factors to be considered in evaluating studies of burnout (as well as the interpretation of the results and their possible application to the professional field) include sample size and selection, the adaptation/validation of the measurement instruments used, whether a reliability induction was performed, the health system in the country where the study was carried out, and how the people in that country understand the concept. Finally, other areas such as burnout among paediatricians, and interventions aimed at preventing burnout, directed at all those working in paediatric units, should also be assessed.
Implications for nursing management
This systematic review contributes valuable information concerning burnout among paediatric nurses. it is highly relevant to the scientific community as a whole, but particularly to workers in public health systems. The results obtained show that the prevalence of this syndrome is medium to high, according to the burnout dimension considered, which suggests that a significant number of paediatric nurses are either affected by burnout or liable to develop it in the near future.
In view of the findings presented in this review, further longitudinal studies should be conducted, focusing on burnout risk factors, measures to attenuate the symptoms observed and coping strategies. A better understanding of these questions would significantly contribute to preventing burnout syndrome among paediatric nurses.
Policy and practice implications
The results we present show that interventions should be undertaken to reduce the exhaustion that affects many paediatric nurses and to strengthen their resilience regarding the work, patients and co-workers. Nursing supervisors and managers need to be more aware of the fact that working in a paediatric unit can provoke burnout among nurses. Thus, providing better workplace conditions [61] , and the introduction of interventions like mindfulness [63] or support groups where nurses can talk about their feelings [60] , can have a positive impact in alleviating this syndrome. If this can be achieved, it will have a positive effect not only on the nurses but also on the quality of care provided and on patient satisfaction. 
